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In March 1959 the regularannualmedicalsurveywas c~ed
out on the Rongelappeoplewho had receivedthe heaviestexposureto
mdioactive faXLoutfive yearspreviouslyin the accidentwhichoccurred
followingtk experimentaldetonationof a nuclearweapon.

The examinationswere conductedon RongelapIslandto which
the peoplehad returnedin July 1957. On theirreturn,they were ac-
companiedby an equallylargegroupof unexposedrelatives. This latter
~UP ~S se-d as a comparisonpopulationfor the medicalstudies.
The Navy kindlyfurnishedan ET for the suey.

Theseannualsurveysare carriedout underthe directionof
Rrookkven NationalLaboratoryand sponsoredby the AtomicEnergyCom-
missionwith the supportof the !lkustTerritoryof the PacificIslands,
the Departmentof Defense,and othergovemnta,l agencies. A team of
20 p@’slcians,scientists,and technicians,specialistsin th field
of radiationmedlclne,carriedout the surveyon RongelapIsland.

On arrivalof the team at Rongelaptherewas some question
in the minds of some of the peopleas to the necessityof havingfur-
ther examinations.Objectionsto tk examinationswereminly directed
towardtkir dislikeof the blood sampling. It was also evidenttlx%t
tti need for th examination createdsome concernin the mindsof tk
Peopleabouttheir healthstatus. Some alsowere concexmedaboutt~
=ologlcal safetyof theirfoodand waterfor consumption.The people
were reassuredtkt their kal.thwas genera~ goodand theirfoodand
water safe for consumpti~,and tbe @o~ce of continuedexaminations
and tieatmentin orderto help insuretheircontinuedgood healthwas
stressed. Theseexplanationsappearedto alletiatetkir fearsand
the peoplecooperatedextremelywell with the medicalteam in carrying
out the examinations.
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The examinationsincludedmedicalhistories,canpletephysical
examinations,and bloodand otherlaboratoryexaminations.In addition
spectrographsof gammaray s.ctivity were obtainedfl’omindividualsmeasured
in a steelroomand fromradiochemicalanalysisof urine ssmplesin order
to determinetheirbody burdensof radionuclides.Analysesof the dab
are not completeand those datareferringto this recentsurveymust be
consideredas preliminaryi,nnature. In conjunctionwith the examinations,
considerablemedicaland dentaltreatmentof the peoplewas carriedout
to the extentpossibleunderfieldconditions.

Followingthe accident,the Ronge@ese had shownsignsof
significantexposureto radiationsuchas short-Uved lossof appetite,
nausea,vomiting,depressionof theirblood-formingtissues,multiple
burnsof the skinfrombeta exposureand internalabsorptionof fission
products.

Findingsof the past surveysrevealedthat the peoplekve
recoveredfromthe acuteeffectsof theirradiatione~sure. No
diseases,illnessesor deathshave occurredwhichcouldbe directly
relatedto theirradiationexposure. The incidenceof all diseases
notedks been aboutthe samein both the exposedand uneqxmed control
groupse-ned. The generalphysicalconditionof both exposedand
unexposedpeopleon the islandappearedgoodand theirnutritional
statuswas satisfactory.Duringthe past yearone deathoccurredin
a 35 year-oldman, bringingthe totaldeathsin the exposedgroupto 3
for the fiveyear period. This representsa deathrate aboutequalto
that of the Marskll Islandsas a whole (about7 deathsper 1000
populationper year).

Findings,previouslyreported,whichwere interpretedas
Westive of a slightlag in growthand developmentof the children
duringthe firstfew yearsafterexpxure are beingre-evaluatedon
the W.sis of more exactage dEta obkainedon the past survey. The
resultsof this evaluationare not completeenoughto make any state-
mentsat present.

One caseof cancer(ovarian)developedin a 61 year-old
femaleduringtk past year,tk firstcaseof cancernotedin either
the exposedor unexposedpopulations.Thereis no reasonto believe
that this canceris relatedto radiationeffeet.

Fertilitydoes not appearto havebeen affectedsincethe
birthrate has been higherin the exposedthan in the unexposedMar-
shaUese. A mmewbat increasedprevalenceof miscarriagesand stil3.-
birthshas been noted in the eqmsed group,but due to paucityof
vital statisticson the Marshalhse and the smallnumberof people
involved,no statisticalanalysisis possible.
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Recoveryof the blood-formingtissues
completeaccordingto studiesof the peripheral

is judgedvirtually
blood counts. A

possibleexceptionis seenin the blo;dpfiteletswhichare slightly
belowthe levelsin the unexposedgroupbut stilLwithinthe normal
range. Thereis no evidenceof any untowardeffectassociatedwith
this finding.

The beta burnsof the skinhealed=pidly duringthe first
few monthsaftere~osure. In U casesthereremainslightscarring
of the skinand pigmentcknge at the formersiteof deeperburns.
Eowever,no etidenceof any cancerouschangein these scars is noted.
In thosethat lost hair,regrowthof normalhairwas completeby six
monthsafterexposure.

Very littleis lmownaboutlate effectsof radiationin human
beings. Increasedincidenceof leukemiain the exposedJapanesepeople
has been notedand, in animalstudies,the followinglate effectsof
radiationmay result: lLfe shortening,prematureaging,increasein
degenerativediseases,increasedincidenceof malignancies,opacities
of the lens of the ems, and geneticchanges. The MarshaUese have
been carefully examinedfor evidencesof suchchanges,but none have
been seen. Radiation-inducedleukemiais knownto appearrelatively
soonafter exposure and othertypesof malignancyat laterthes.
Therefore,continuedexaminationsare essentialin orderto detectand,
if possible,treatsuch effectsshouldthey develop.

The radioactivefissionproductsthat had been absorbedin-
tern&Uy by the Rongelappeoplewere neversufficientin anmuntto
resultin acuteeffects. Theseradioactivematerialswere excreted
rapidlyduringthe firstsixmonthsafterexposure. The islandOf
Rongelapremainsslightlyradioactivelycontaminatedbut carefulsur-
veys showedthe islandto be safe for habitationby the sumer of 1957
when the peoplewere returnedto Rongelap. Studiesof the body Wrdens
of radioactivematerialsin thesepeopleis an huportaatpat of the
medicalsurveys. A 21 ton steelroom with very sensitiveradiation
detectingequipmenthas been used in the past 2 annualsurveysat
Rongelapto determinethe body burdensof radionuclides.In addition
numerousurinesampleshavebeen analyzedfor radioactivity.The
resultsof thesestudiesshowthat therehas been an increasein bdv
burdens,principallyof Cesitm@37,Zinc65and
returnto Rongelap. About the samelevelsof
notedin thoseexposedand unexposed.

Strontiun@, sincetheir
theseisotopeshavebeen
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king the first8 monthsaftertheirreturnto Rongelap
theirbody burdensof Cesiun#37are estimatedto kve increasedby
fact rs up to 100 (resultingin a mean bodyburdenof O.68~c);

zZinC ~ is estimatedto have ShO~ a conc~~t increase(UU body
‘burdenof O.3~fc). Strontiun@ showedabouta twenty-foldincreased
rate of excretionin the urine. Only one sample of bone is available
for estimatingtk body burdenof Strontium@. ZTXLSis fioma
Rongelapmm who died in April 1958 (ninedonthsafterhis return
to Rongelap)which showed3.6PPc/Sr90/gm&lcium (Strontiumunits).
On the basisof NorthAmericandata it is expectedthatthe values
for childrenwouldbe higher.

Basedon preldmhary analysisof datafromthe most recent
surveyperiod,8 to 2(Imonthsafterreturnto Rongekp, it appears
thatthe peoplehavebegunto attainan eqtilitmiumwith theirlightly
contaminatedenvironment.The Cesi&37 l%velsappearto be slightly
lowerthan the year before,whilethe Zinc5 ks increasedslightly.
The Strontiuu@ analyses,unfortunately,are not availableyet. The
body burdensestimatedaboveare far belowthe ma
levels;Cesium137is about2$ of the MPL, and Zi of t~ ~L.

In summary,a medicalsuxveyof theMszshallesepeoplein
March 1959,five yearsafterexposureto falloutradiation,showed
that the peoplehad recoveredfrom the acuteeffectsof theirradiation
exposureand appearedto be generallyin good health. The following
specificstatementscan be made in regszdto theirradiationhealth
status:

1. No illnessesor diseaseswere foundthat couldbe
directlyassociatedwith acuteradiationeffects.

2. One case of cancerand threedeathshave occurred,but
with no directrelationto radiationeffects.

3. Fertildtydoesnot appearto havebeen affected. The
incidenceof miscarriagesand stillbirthsappearsto be somewhat
higherthan in the unexposedMarskllese,but a deficiencyof vital
statisticsprecludesdefiniteconclusionsas to whetheror not this
is a radiationeffect.

4. Suggestiveevidenceof slightlag in growthand devel-
opmentof exposedchildrennotedpreviouslyis beingre-evaluatedon
tk! basisof betterage data obtainedduringthe past survey.

5* Bloodplateletlevelsare withinthe normalrangebut
somewhatbelowthat for the unexposedpopulation.
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6. my M casesshowresidualchangesin the skin from
beta burns. None show any evidenceof cancerouschange.

7. Possiblelate effectsof radiationsuchas shortening
of life span,prematureaging,increasedincidenceof leukemiaand
malignancies,increasedincidenceof degenerativediseases,opacities
of the lens of the eyes,and geneticchangeshavenot been observed.

8. The originalbody burdensof internallyabsorbedfission
productsappearsto be too low to haveproducedany acuteor long-
term effects.

9. The returnof the peopleto the slightlycontaminated
is
9

dof Rongelaphas causedsome increasein bodyburdensof Cesiuml~,
Zinc 5 and Strontium. However,the levelsare far belowthe accepted
maximumpermissibledoseand it is not believedany untowardeffects
will result.

In wl.ew of the limitedkmowledgeof the bte effectsof
radiationin humanbeings,it is consideredessentialthatmedical
surveysof the Rongel.appeoplecontinueto be carriedout in order
to detectand treatImmediatelyany possiblefurthereffectsof
radiationthatmight develop. Thoughbody burdensof radioactive
isotopesare wellbelowthe acceptedpermissibledoselevelsand no
furthersignificantincreasein theseburdensis anticipated,a close
checkon theselevelsduringfuturemedicalsurveysis indicated.

SIGNED:

Robert A. Conard,M.D.
Head,MarshallIsl.andMedicalSurveys


